Effects of lithospermic acid on hIAPP aggregation and amyloid-induced cytotoxicity by multiple analytical methods.
The abnormal aggregation of human islet amyloid polypeptide (hIAPP) is a crucial pathogenic factor associated with type 2 diabetes (T2D). The development of effective inhibitors to prevent hIAPP aggregation is a common therapeutic strategy against T2D. Lithospermic acid (LA) is a natural compound with diversified biological activities. In this study, electrospray ionization coupled with ion mobility-mass spectrometry, thioflavin T fluorescence assay, Congo red binding assay, Nile red fluorescence assay, circular dichroism spectroscopy, transmission electron microscopy, cell toxicity, lactate dehydrogenase assay (LDH) assay and molecular docking were combined to explore the influence of LA on hIAPP aggregation. Results showed that LA had favorable binding affinity to hIAPP and formed hIAPP-LA complexes, which could alter the relative abundance of the compact and extended conformers and promoted the transition of extended structures to compact conformers. LA also displayed strong inhibitory actions on fibrillation and potential protective effects against hIAPP-induced cell toxicity. Therefore, the obtained results were useful to understand the possible inhibitory mechanism of LA on hIAPP aggregation and provided valuable reference for the screening of potent amyloid inhibitors.